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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
liquid crystal composition which satisfies 
general characteristics required for active 
matrix liquid crystal display elements (AM- 
LCD) and simultaneously has an enhanced 
voltage retention especially in a high 
temperature region, a wide liquid crystal 
range, a low viscosity and a suitably enlarged 
refractive index anisotropy. 
SOLUTION: A liquid crystal composition 
contains at least one kind of compound 
selected from the group consisting of 
compounds represented by general formulas 
(1-1), (1-2) and (1-3) as the first component 
and at least one kind of compound selected from the group consisting of 
compounds represented by general formulas (2-1), (2-2), (2-3), (2-4), (2-5) 
and (2-6). 
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-HHBB (F, 



F) -F 

F) -F 

F) -F 

F) -F 



■HBB (F. F) CF 20B (F, 

-HBB (F, F) C F 2 OB (F. 



20 



CF 20B-F 
CF 20B-F 
C F 20B- 3 
CF 20B-3 

CF20B-CL 



= 1 0 1 . 8t: 
Tc < -2 0^: 

7? =43.6mPa"s 
An =0.142 

mmm9 

3-BBB (F, F) 
5-BBB (F, F) 

2- BBB (F, F) 

3- BBB (F, F) 
3-BBB (F) 
3-BB (F, F) CF20B-F 
5-BB (F, F) CF20B-F 

2- BB (F, F) CF20B-3 

3- BB (F. F) CF20B-3 

3-HHBB (F, F) -F 
3-BB (F. F) CF 20B 

3-HB-O 2 
3 -HH- 4 
7 -HB-C L 
3-HHB- 1 
3-HHB-3 
3 -HHE B (F. F) -F 
3-HBEB (F, F) -F 

Tni = 8 5. 2t: 

Tc < -2 0*C 50 



F) -F 
F) -F 
V t h 

VHR (2 5) 

VHR (10 0) 

V. H. 
[0 0 6 6] 



8% 

5% 
5% 
5% 
7% 
7% 

1 . 4 7V 
9 9. 1 % 

9 6, 5 % 



(F. F) -F 



R. ^^m^\ 



5% 
3% 
6% 
6% 
2% 
4% 
4% 
5% 
5% 

7% 
2 0% 



T1 = 

An = 

V t h = 

VHR (2 5) = 



8% 
2% 
3% 
3% 
4% 
8% 
5% 

3 3. 9 mP a 
0, 14 5 
1 . 3 5V 
9 8. 4% 



V. H. 
[0 0 6 7] 



( 20 ) 

37 

VHR(100)= 94.8% 

nmm 1 0 

3-BBB (F, F) CF20B-OCF3 

2-HB (F. F) CF20B (F.F) -F 

2- BB (F, F) CF20B (F.F) -F 

3- BB (F, F) CF20B (F) -OCF3 
3-HBB (F, F) CF20B (F) -F 

2- HBB (F, F) CF20B (F,F) - F 

3- HBB (F, F) CF20B (F.F) -F 

5-HBB (F) B-2 
5-HBB (F) B-3 



2 0 0 1 

38 



12 3 17 0 



7% 

2% 
8% 
2% 
2% 
3% 
1 0% 

3% 
2% 



3-HB-02 


7% 


3-HH-4 


3% 


2-HHB-CL 


7% 


3-HHB-CL 


7% 


4-HHB-CL 


8% 


3— HHB- 1 


8% 


3-HHB-3 


3% 


3-HGB (F. F) -F 


3% 


2-HBE B (F, F) — F 


3% 


3-HBEB (F, F) -F 


4% 


4— HBE B (F, F) — F 


4% 


5-HBEB (F, F) -F 


4% 



A n 



114. 8t: 

- 2 ot: 

3 7. 2 m P a • s 
0.135 

mm 1 1 

2- BBB (F, F) CF20B-3 

3- HB (F, F) CF20B (F, 
3-BB (F. F) CF20B (F. 

5-HBB (F) B-2 
5-HBB (F) B-2 

3-HB-02 
3-HH-4 

3- HHB-CL 

4- HHB-CL 

5- HHB-C L 
3-HHB- 1 



V t h = 1 . 3 3 V 

30 VHR (2 5) == 9 8. 2% 
VHR (100) = 94. 4% 

V. H. R. 
[0 0 6 8] 



F) -CL 
F) -F 



3% 

5% 
2 0% 

1 2 % 
1 3 % 

1 0% 
1 0% 
5% 
6% 
6% 
5% 



{ 21 ) 
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2001-1231 70 

40 



3-HHB-3 
3-HHB-F 

Tni = 1 2 4. St: 

Tc < -2ot: 

T) =28.8mPa"s 
An =0.146 

mmm i 2 

3-BBB (F. F) CF20B-F 
S-BBB (F, F) CF20B-F 

2- BB (F, F) CF20BB-3 

3- BB (F. F) CF20BB-3 
3-BB (F, F) CF20B-F 
5-BB (F, F) CF20B-F 
3-BB (F) CF 20B-3 

2- BB (F, F) CF20B-3 

3- HB (F, F) CF20B 

3-BB (F, F) C F 2 OB 

3-BB (F, F) CF 20B 
3-HBB (F. 

5-HBB (F) 
5-HB B (F) B- 3 

3 - HB-O 2 
7-HB— CL 

4- HHB-C L 

Tsi = 99. ix: 

Tc < -2 0t: 

77 =33.8mPa*s 
An =0.165 

mmm 1 3 



3% 
2% 

V t h = 1 . 7 8 V 

VHR (2 5) = 9 8.5% 
VHR (1 0 0)= 9 5.3% 

R. 



V. H. 
[0 0 6 9] 



(F, 

(F, 



F) -F 

F) -F 



(F) -CF 3 
F) CF 20B (F) -F 



B- 



2% 
3% 
2% 
3% 
5% 
5% 
2% 
8% 

2% 

1 9% 
2% 
3% 

1 2% 
1 3% 

1 0% 
6% 
3% 

Vth = 1.44V 

VHR(25) = 98.6% 
VHR (1 00)== 95.4% 

V. H. R. 
[0 0 7 0] 



3 


-BB 


(F) 


CF 20BB-3 


2% 


2 


-B B 


(F, 


F) CF 20BB-3 


5% 


3 


-BB 


(F. 


F) CF20BB-3 


5% 


3 


-B B 


(F, 


F) CF20BB-F 


3% 


3 


-B B 


(F) 


CF 20BB-CL 


2% 


3 


-BB 


(F, 


F) C F 20B-F 


5% 


3 


-B B 


(F, 


F) CF20B-CL 


3% 


2 


-BB 


(F. 


F) CF 20B-3 


8% 


3 


-BB 


(F, 


F) C F 20B- 3 


7% 



3-HHB 
3-HHB 



(F) -OCF3 
(F) -OCF2H 



3% 
2% 



( 22 ) 

41 

3-H2HB (F) -CF 3 
3-H2HB (F) -OCF 3 
5-HH2B (F, F) -OCF3 
3-HH2B (F, F) -OCF2H 
3-BB (F, F) CF20B (F, F) -F 
3-BB (F, F) CF20B (F) -OCF3 

5 -HB B (F) B- 2 

3-HB-O 2 
5 - H B - C L 
3-HHB— 1 
3-HHEB (F, F) -F 
3-GHB (F, F) -F 
5-GHB (F, F) -F 
3-HGB (F, F) -F 



71 

A n 



8 9. 7X: 

-2 ot: 

3 3. 9 m P a • s 
0 . 14 2 

mm 1 4 

3-BB (F, 
3--BB (F, 

3 -HB B (F) 
HBB (F, 
HBB (F, 
HBB (F) 
H 2 B B 
H2 B B 



V t h = 1 . 

VHR (2 5) = 9 8 
VHR(100)= 94 



2001-123170 
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2% 
3% 
3% 

2% 
5% 
5% 

5% 

8% 
2% 
9% 
4% 
3% 
2% 
2% 
5 3V 
4% 
7% 



20 r 



F) 
F) 



V. H. 
[0 0 7 1 1 



CF20BB-CL 

CF 20BB-0CF 2H 



3 
3 
3 
3 
3 
3 
5- 
7 - 
3 
3 
3 

3- 
3- 
3- 
2- 
3- 



- F 

F) -CL 
F) -OCF 3 
-OC F 2 H 
(F) -OCF 3 
(F) -CF 3 



-HBB (F. F) -F 
-HBB (F, F) -F 
-HBB (F, F) -F 
-HB (F) B (F, F) -F 
■HHB B (F, F) - F 

HB (F, F) CF20B (F. F) -F 
-HB (F, F) CF20B (F) -OCF3 
■HB (F, F) CF20B (F) -CL 

HBB (F, F) CF20B (F) -CL 
■HBB (F, F) CF20B (F) -OCF3 

HBB (F. F) CF20B (F. F) -F 



5-HBB (F) B-2 
3 -H 2 B (F, F) - F 



50 



Tc 



3% 
2% 

5% 

5% 

3% 

2% 

3% 

2% 
1 3% 
1 3% 

4% 

3% 
1 0% 

2% 

2% 

2% 

2% 

3% 
1 0% 

6% 

5% 

9 8. 3X: 

-20X: 



( 

43 

77 =43.8mPa-s 
An =0.143 
V t h = 1 . 3 9 V 

VHR(25) = 98.7% 
VHR (1 0 0)= 9 5.2% 

^< , V. H. R. 
[0 0 7 2] 



) #1^ 200 1 -1231 70 
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F^— 4H027 BAOl BBOl BB02 BB06 BBll 
BB13 BC04 BCIO BD02 BD03 
BD04 BD07 BD08 BD20 BD24 
BEOS CE04 CEOS CH04 CHOS 
CK04 CMOl CM04 CN04 CN05 
CP04 CQ04 CQ05 CR04 CR05 
CS04 CTOl CT04 CT05 CU03 
CU04 CU05 CWOl DH04 



